New insights in thyroid follicular cell biology and its impact in thyroid cancer therapy.
Well-differentiated thyroid cancer has in general terms a very good outcome. It has a very slow growth rate and, although it metastasizes at a relatively high frequency, it has very high survival rates. Whereas the prevalence of nodular thyroid disease worldwide is high, malignant conversion from benign thyroid nodules is rare. Treatment of thyroid cancer is usually successful, but we still do not have effective therapies for patients with invasive or metastatic thyroid cancer if the disease does not concentrate radioiodine and it is not surgically resectable. On the other hand, from the same thyroid cell, one of the most aggressive human tumours can arise--undifferentiated or anaplastic thyroid carcinoma--leading to death in a few months. What features of this malignancy account for such paradoxical behaviour? The most common type of thyroid cancer--papillary thyroid carcinoma--stands out among solid tumours because many of the tumour-initiating events have been identified. All of them function in a single pathway--the RTK/RAS/RAF/MAPK pathway--and obey an 'exclusivity principle': one and only one component of the pathway is mutated in a single tumour. This highlights the requirement of this signal transduction pathway for the transformation to thyroid cancer and paves the way to targeted therapies against a tumour with a mutation in a known gene or any gene upstream of the target. However, it is also interesting to underscore the differences among the tumours arising from the different mutations. Studies in vitro and in vivo, including genomic profiling and genetically engineered mouse models, have clearly shown that each oncoprotein exerts its own oncogenic drive, conferring a distinct biological behaviour on thyroid tumours. In this review, we attempt to summarise the most recent advances in thyroid follicular cell-derived cancers research and their potential clinical impact that may change the management of thyroid cancer in the near future.